Influence of dynamic fluctuations on DNA curvature.
The effect of dynamic fluctuations on physical manifestations of DNA curvature such as electrophoretic retardation, circularization of DNA tracts and nucleosomes positioning is examined. It is shown that in all cases the main features of the processes can be satisfactorily explained by a static curvature model, which appears to be a good representation of time and ensemble averaged superstructures of DNA chains. The dynamic fluctuations around the average curvature appear to influence only the kinetics of these processes. In the case of polyacrylamide gel electrophoretic retardation it is demonstrated that the approximation of the static model holds on the assumption that dynamic fluctuations are independent from intrinsic curvature. The actual validity of the static model we proposed several years ago is satisfactorily demonstrated by the explanation and prediction of different experiments, such as cyclic permutation gel electrophoresis, differential DNAase I cleavage of cyclic versus linear DNA tracts and nucleosome positioning.